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1 

u y a > ^ x - ^ (20)©)fffiK: ^> y a > £ if fit x 

? * > ynj^^c H (21) fc^EST £ Xg i , 

lftE'> , ;3>')x^> (20)(Df|lfiS(21)<D^t^[J<D)tffi 
iiyEIII(2i)£xy^x h 

€>Wii^ffiC26)<hffiiB^S&ii@(26)(DMflJ«:ftiSB^^ y 

3 > e> a s-ttoasm® (2 7 , 28) % jgfiE-r * is 
mm c2i)±tcguiaBjsjmffi(26) t — *f©B£®fi (27 , 

£Ig£. 

b?er (2i) £ x v * > ^ \j x z> c t k «t 9 mria- 

tt<omfen&Q7 w&&&txxmi bfttcnjmnmQ 

6>*#ra*»(*«tt-fe>^(3o)*»sxg4*dtf* 

g<t, 

iffB^'^ xg^(iD)C5iy]S(n)CDjgffi^t^ffl^S(i2)^ 

V y a y y x - ^ (20)©K-jltc ^ y a -fit x 

* > ^ttttB(2D*»Sfr SIg i s 

Btfia^y 3 >^ x-^(20)(DmrisK(2i)oai^toK*ffi 

fr*>. fyEII(21)£X7?-X h ^IilTX-;f>^ 

T£c£tt<fc*), SJEK(2i)±«:«Bfi5/';3>*>6a 

oa)^Ma^«jm@(26)^H?iE^fflmffi(i2)cc^r^-r^ 

cfc 5 KSirEtf? *g£(iO)Kg£T £Ig£ . 
ii«EJ§(21)£x 7 ^Lr^i-r * C tfefflU 

tMftt^>*(40)*f»*Ig4*dt**»tWitt-fe>* 

[«#S3 ] //7XSS(ifl)«:03«(n)*»fi!E-rsx 
g«b. 

mflB^ * Sfi (3JO)©lMJSI5 (n)cojg® fcct^aim® (12)£ 

1; 3 > £ x (20)<7)jtffitt is y a >£a&i±TCt x 
v 9 > y«IJB«cH (2i)«r*SET -5 Xg <h % 

BQlB^y 3 x-M(20)<OMiB^(21)©at^ll©>t® 

frfc. itriaM(2i)^x7^xh ^^/iiLrx^^>^ 
*r^ci«:j:o, twaH(2i)±(c*isss/y3>^6a 

^^SimS(26)6loiapja^i(26)CDPI(llK:*g H ^v y 

rO £ £ ~*f <D (2 7 , 28) £ £ Xg 

BrflBB(21)±«:HtlBDJSbmS(26)i— *tO)@^S(27, 
28)#ffM $ ttfcfM&(20a)£ B*E oJIfrmg (26)#iirfE 
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2 

^fflm^(i2)tc^-r^J: ^CcmftB^7XS«(io)Ccg 
£TSIg<^ 

WEB (21)* x 7 * l/TBS** * C i cc J: 0 WE- 

*t© asm® (2 7 , 2 8) cc tfc $ j»* 6 ftfc pJ«jh@ (2 

[W*B4 ] W 3>^x-^C20)<E>K-®&tVy3;> 

10 Mfif'J *-/\(20)©SJEKC2i)©&l»gll©>i;ffi. 

<o^s©»»*xy^>^i / ria«c20b)*««-rsx 

g<t, 

f9EB(2l)*x ? *X h 9 ?7f <b l/TWEna«G0b)* 
W**^y:3>$*-'K20)£x?*>^*C±lCJ: 

. 0 buibs oDitciwaiaaj (2ob)ct&® -r s *^a-> u 

a>^6^^IWffia6)iBfEnItt«fi(20OIIBI«: 

«BflS/ y n>*»6ft*-»©HS«ff (27,28)*»fiS 
T^Xgi, 

mff B pJS&m® (26) <b - WO® (27,28) ^ B0t 2 tl 

20 fc*jSft(2oa)*^^a«?ao)K:8^-rsxgi. 

lulBJS(2i)^x v * ytfXsXW&Sh C t It J: 0 WE- 

» (2 7 , 28)K$ $ nr e> titc vjmmm a 
6>*wra*3««itt-fe>*(60)*»5xg<b%^¥ 

[«*I5 ] ^^XS^(10)±Ct^fflm@(12)^^ 

■r^xgt. 

-y^>yDjtgAj:|i (2 1) *#flET*Xgi. 
BgEvyn>^x-^ (2 0) <7)9!FEJS(21)©ai^«0 

5Xgi, 

NBM(2D«x 7 ?X H 9 ^Jli LrBuEDngU(20b)^ 
«^&vy 3>^*-^(20)*X7^>y-r-6Ci«:j: 
0fJEH(2i)±CCMfEI!Q»C0b)KttjaTS»Bft^ 'J 
a 6 «: S nJid^ffi (26) ^r^^-r S Xg <b , 
ffiTE pJtt^S (26)^fi£$ *lfc*fi#(2<ta)£i»EoJtt 

Sffi(26)3&s|JE(ftlH*S(i2)Cc»|fil'r * J: ^ «:WE^/7 

^saoccs^-rsxgi. 
40 S(i2)«c»i$iurR^6nyfcpittWi(26)*«T-5*» 

*f^>Xg<f:, 

j/ y a > •> * - ^ (20)©jtffi«: ^ y 3 3* ccx 

7 ^ > yojfigfc r (2D *»fiw ^ xg <t . 

fflEt^y =i>^ *-^(20)©8JES(2i)<oai>M(DH-ffi 
©ffffi©8»* x 7 * > y LX W&(2WZBf&? ^x 
gi. 

50 85EB(2D£x <!: LrgrEEaSP(20b)«: 



BEST AVAILABLE 




(3) 

3 

0t«riEM(2i)±cc^iE[inaJC20b)(c(4gt'^^e^v'; 
-r*xg<t, 

By IB pJIftmS (26) £ -#©H5£m@(27 ,28) S ft 

fctti^ft (20a)£ MIB aISimffi(26)^ffia^tHm@ (12) 
CC*f|aTT & J: 5 KiOTE*/ 5 Xg&(iO)CtJg£-f *Xg 

OTBK(2i)*x 3 r^>^i / ri»i-r^ci«:j:0wi8B- io 

2t©@^m@ (2 7 , 28) $ ft r » tt e> ft /coJl&m® (2 

6) £ 2) -fe > If (80) *f# £ 16 <t * Stf * 

[000 1] 

[0002] 

ftiIKiz>lW&*3ftri>£ (M. Hashimoto et al., 
"Silicon Resonant Angular Rate Sensor", Techinica 
1 pi pes t of the 12 th Sensor Symposium, pp. 163-166 
(1994)). C<D*>?tmMZb-t<'3>J'i-TmM? 

3>^-©@o«:«OStt*iBcurftfi-rs. -fe>* 

©fe>tf*fflHTS«£«:«:. JIS2 00tfmgKC[)*§ 
fl^tfetf (110) ©IUSB2/y 3>S«*8««Hic 
att/rffiiKx 7^>^uram«sa»ft^<o*jt* 

KOHft^r^x? Fx»^>y*ffon»*. x?^ 
>^ttlL*tf-ofc5/y3>»Sttl»S»#«:j:i5^-7X 40 

[0 00 3] *fc«©*3KH«tt-fe>^ibr. O^'J 

C £ fc J: 0 aJI&mS<b or©* y > U 3 >ss& 

^Ml//c7^P^t-/P (K. Tanaka et al., "A 
micromachined vibrating Gyroscope" , Sensors and A 
ctuators A 50, pp. 111-115 (1995)) rt^nSftrt* 

^>ya««:fflt»fc«iai«:orc^. HftWictt. 
> y ^ >a«cc:*W»«»<c4: o r ftttrafi«Bffiu so 
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4 

-£©±&c*ii$jf t ft * y >Wiv zmzi&m lx * 2 - 
>y9©»i«f-oriiai#*»flfra. msacmm 

[0 0 04] */cM<D*aWttittH2>1fiUr. <3>#7 

^*M#a#ra^$ftr i>* <«fP3¥7 - 2 8 3 4 2 

0) . c©WK5ttr»> x»**h?yii*^Lrifc. 

9£fc#fc2tfc©**w\©5 %© 1 ft<D^*-^CC^J 

ffofc^*-^*»^ffi«ti/r«i»)^3b'fr^x-^fty/ J 
5*»«MWH8&bfc!& ftix*ff or^ftc*iB©^ 

*. I 

[000 5] i 

>*©«»«*£», #©taS#*ofc. -; 

urffH-r^fiKift*^*^ 1 ; 3>tsft«*««8£ \ 
mu:»m5it>&£v#7zw&i£mm>xoinnmK > 

&6ftl>Ct*J*ofc, C©&9tt£ (sticking) S 

x^>^ff^w*ofc. tft6©u— tfjox** ] 

^^ttD^*>#fti*©*HI©^SXg*!4»iUyt. | 

u—tfSDx^sr*fi*jg«:a-rs, {gnxh©*^ I 

[0007] i 

sicc^r^^cc. ^/^^ski o«:caa5i l^fisr 

Atfr«cx7^>ypIIBftH2 l*»fitr*Xgi, 5/ j 
■J3>^x-/\2 0©||2 l©ftl>Bfl<D#ffiJtP6, ^2 I 
l^rx-y^^ h 9^@<bLrX9^>yT^CitC<t i 

0, ^2 l±K:»Bavy3>^6ftSnIllFKffi2 6i j 
SS«2 7. 2 8*»fiH-SXgi. ^2 1±tcpjgim j 
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fi 2 6 £ -*f CD!£H@ 2 7,28 aWBtt $ ft fcflHSft 
2 0a«rDj«fmg2 6^iagSl 1 fc#firr£«fc5K:#5 
*8&1 OfcS^lTSXgi. BI2 l£x-,*>^OT 
®£*SC£CCj;0Htf<D@5£Sffi2 7. 2 8CC&£ft 

[0 0 0 8]««ffl2«:«S»?Btt % S4CCnrfJ:5 

cc % ^^sfiiocciaaji lzi&titfrzxmt* 

1 O <OB^ 1 1 OJSffiCCtttHSfi 1 2 -5» 10 

Xg<t, U y:s>9xw\2 0<DtiiffCS'y 

3>^x-^2 0©K2 lO&lriSiJOWffi^e. B2 1 
£x 9 h 9 ^Jii UX7f>m C £K: i 5 . 

B2 i±«:*iiffl*/!;a>3&i6ft&pnw«2et«]5S 

T*Xg<b, B2 1 Jh«:pj«W«2 6 aWJBfitStifeWjB 
f*2 0a£^«®2 6#1ftffl®ffil 2Ct*f[firf 6<£5 

*uri»4rsc4«:j:0tftm«Si 2(c»ifiibr»w 

SXgi4StP*»ttffltt-b>^©«iS*ffir*-6o 
[0 00 9] M$93K:ffi&?MI9tt. B5K:5WJ:5. 

«c. ^^WRiofcnaaJi 

i o ©hsp 1 1 ommui&mmfe 1 2 ejos-r & 

Xg<h. S/ 'J x-;>2 0 (DltKCS/ V n>*»ft 
#rccx9^>^pJtg^M2 lfcJBfiRTSXgi, 
n>9*-^2O0DgMaR2 lCD%C»BlO^B^6* B 

0, B2 l±{c«ISflj/yn>*»63Q:-5Bl»Wi2 6<b 
DJKimS2 6®HMtc4tt6flS''J 3>*>6&S— #©B 30 
S«fi2 7. 2 8*»J»r5Xgt. «2 l±(CpItt« 
&2 6 £-*fa>H£m&2 7,2 8 jW&SS ftfcHStt 
2 0a £ nJS&^g2 6 tfttttreft 1 2 Kflflf <£> J: 5 CC 

^^ssioKis^-r&xgi. m2i*xy*yy 

OT»ST*C£CC<fc9H*DB£*«2 7, 2 8K& 

[0 0 1 0] M*I4«:«-5»W«. H7fc7ft-*\fc5 
(C, S/ 'J 3 > * - 2 0 ©Ji-IICJ/ 'J a > 40 

ccx9^>ypjse^S2 i*j&s«xg±. 

7*>*t/tPa»2 0b*^rSXg<!:* B2 1 *x 
h •7^ r BiUT0aS2 0 b£*tr&5/ 

-^20*X9^>^TSc<htcj:0BI2 l±(cpgS2 

o b«:fl[«-r*«isft5/y 3>*»6«:-sni»«a2 6 <t 

£«ffi2 7, 2 8*«fiH-*Xg<h> oJS6m@2 6<b- 
*f<D@£l§&2 7. 2 8#««$ftfc*»tt2 0a*:tf 

0 *Xg<fc, i2 14x 7 ?>^l 50 
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6 0 *ff sxgi**tf*»fl«tt-fe>*©«B*iSr 

[00 1 1] »«3B5(CffS*W». B8CCSTJ:5 

tc 4 o±(cttiu«ffi 2«bstsxb : 

s/yn>^x-M20©itB«:^ , J3>*i»ft#l' 

Ccx9^>ypTtB&H2 l*»SEr*Xg<b. J/ya> ; 

-> x 2 0 OM2 l ©&t»M©M-B©W3e©»^x ; 
»^>yuriH»2 0b*JBS-r*Xgi, B2 l £x . . . 

-^2 0*X9^>^TSCiCcJ:»)B2 1±CCB3«2 

o bfctt«r**iss^ i ;3>36>6ft*i?ifc«i2e* 

a«r?Itt«S2 6^lftffi««l 2 ccftfirr 

*g£l 0CCg£T*Xg£> B2 l^x^>yu i 

pJifcm@2 6 4WTS^(«itt-fe>f-7 0 ^ff^Xg 

[00 l 2] »«ffl6 ^9K^T<£5 ! 

0±CCtfcH«ffil 2«MFTSXB s 

ecx9^>ynjt6^S2 i*#«w*xg£, 2/'ja> ; 

^-a2 0<DB2 1 O&C^(©itB©0fffi©W»*"x '! 

y*>*t/tna»2 0b*»/£*sxg£, i2i^x ; 

-^20*X9^>^-rSCiKJ:tlBl2 l±fcGaSS2 \ 

0b«cfl[B-i-S«Bavy3>^6ft-5n«i«S2 6i ! 

pJIdm@2 eoBWfcWtsav »; 3>;fr6ttS--*t©B : 

^@2 7, 2 8*»«atT4Xg4 fc pJtt^@2 6<b- : 

ttommmm 7 , 2 83W0flESn/c«att2Oa*nI- -j 

tt«&2 6^tttti^Sl 2 fc*tfiJ-r a J: SlCJjyzmfo . ; 

io«ca^-r*xgi, B2 i*x9f->^or»*-r i 

SCiOCj:0-W©@^m@2 7, 2 8CCft*nr«W 5 

64ifco«ll«ffi2 6«:#r-6^*ftiatt-fe>-y-8 04^ * s 

[00 13] C©tt#Sl W>L6«C«ai!iS#ffi-C ] 

&icm?z>tc&. {&oztx¥mtm&*>y*wkx i 

[00 l 4] &* % *w««-c % rs/i;=i>tw»f ; 

hitt^x^t^haot, VUaXDAfcx "j 



> 
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[00 15] 

[*W©S8*©»«] **W©SStt©«(ll*eiffiK:K-5 
■?t&-?t, #?xS«i 0±KH»S*ifcBffi«S2 

7Ktf 2 8©Bfcnj«l«ffi2 6 £WT£ 0 «Jffiimffi2 

6, H£m&2 7&tf2 8«> *n^ti*ttavy3> 

*>6&>h m@2 6imffi2 7R^S2 6<bmffi2 8 

u k-a3i. 3 icc^o-eoHtt^sassn, 

Xg&l OKftLT^l&fcftoTtr**. fc*-A3 l©g 
1983 lafJSSl 0±lt@3f;*ft£ o H*L*l*3ftJ % 
e-A§JgaJ3 la. @£^@2 7RCf2 8«Cttfflg(«: 

^Etttf&sns. c©^(*mt4-fe>^3or«, 

»31ai31a £M£J[iilCi&Sf £*¥#ft©Jjl!iI 

K^ftffl-rsi. oii&mffi2 etttr-A3 1. 3 i«t 

«<hUrfiS(rf 6 e nHWft2 6iHS»K2 7aof2 
&2 6 £g£««2 7 Rtf2 8 ©IB©Wt8S#»fcT 

[ 0 0 1 8 ] auc. **w©» 1 %tt^fi©¥9witt 
•t>^3 oouasttKiotirit^s. ^ltc^-rj:^ 
fc, *r#5*a«i o<c??»&£©x?*+>h? 

*-^2 0 ©W®c^ 'J 3 >^?it:-ttT(cx ^>^nj 
ffi«cBHfc«2 1 *®fi8r-5. C©JI2 1 <hLT«, 3x 

^^*«s»ft-rsciccj:o»iifi$nsB{b«©ft, ft 30 

3*«fflJ5fcfi (CVD) STS i H a C 1 ,XttS i H«± 

n h , ax *fflur»«a§ tx ssKfcj/ U 3 >®ft 
a. -*©^ffi©S2 i*7 2rKrx^^>yi^^r 

£ a C0i/'j3>')x-A2O(Di<l:l2 l©ft(,>S(l© 
RmtCZrty 2 V>#tC&9) (N i ) ^2 2£ 

[00 17] cntcJ:«3S2 lix^^h^IiL 
T2/'j3>^*-^2 0#x?*>y$*i, H2 1±«C 40 
*f£H i")ayfr?>tj; pjffrme 2 6 t C © nJSbmg 2 

6 ©KMfciifr tcnst£& »r imsbs/ ^ e> ft * 

-*t©@SSffi2 7. 2 8^Jffi3nSo ^^iH2 
2£{&£L/c&> pJS&mffi2 6i-^©@5£m@2 7. 
2 8 **»«3ftfc»jS{*2 0 a£pJS&m&2 6 #033 1 

©ft* ? ?gfo£©x?^ + > htc<J:9^2 1 

£. cntCJ:0pJIiimS2 6^-^©@^mS2 7. 2 

8«c**nreiai i©±*«c»«i«:»js85tifc*»* 

ti<x-t?>i>-3 0#?§6fts. so 
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[0018] H 3255LtfH4tt»2H*»«©*»«ltt 
•b>t4 0^T. C©*zf«:mtt-b>f"4 0«ttljig 
t>mot, #5XS«1 0±te@^£ftfcm*2 
9©Hfco«mff2 6 4W-r*. pJKm@2 6. *W*2 

«K1M«©»»2 9«:|ffllH**WrjR«S*iS. oJJftli 
«2 6tt^7X»Rl 0CC»fiE3tifcP3»l 1©±#CC 

©g$Si$3 1 a«»»2 9©0!I*2 9aCC(4SL^oS. 
«U 0±(CH*3*iS. C©G3gPl l©JgfiCcOTSP© 
«S<fc9>hSl>JI§©*MH»ffil 23&s»jKShS. 
LttC># % e-AS^aJ3 1 aRMWMft 1 2fctiffi 

gOKsaeBj&sftSftS. c©¥a«MRttHs>iMor 

Ag*»3 1 a £3 1 a**8£«fcfiX**i8E£i5j© 
JDiiK^ftffl'rSi, a»«S2 6tt^-A3 1. 3 1 

z%Mt bxmmtz. pjs(jm®2 e <t&ttjm@ 1 2© 
6&ttu««i 2©n©MssaHefb-r&. t©#m 

[00191XK, *«W©»23SSS»»©*»tWitt 
«>?4 0©H£#fttCoircMt^£. H4 0C*-rj:5 

fc, jfer^^SRl 0K7vKti:<5r©X!>^ + >hr 
Xv*>#bXB$Hl ltt&RLs COBUl 1 ©JSM 
KX/<9i9>y ( K^g&t'fCj^Aii. Pt. C 
u ft i'^p 6 «5infc^R©WI^ 6ft ^^tH^g 1 2 % 

>*«ft-fr-f«:xy ^>^Dj(ftft»fbBt2 1 
^. •>*-^Hffi«cBMb!B2 1. 2 1*»flEUm - 
*©SMOi2 1*7 ?Btx.7f >^4T5. C© 
2/»;a>^x-^2 0©B{fcR2 l©ftC^iJ©frffi«:x 
/<5P*y>jfKJ:0x»^ (N i) R2 2«BfifcU 

/<*-x>yLfc«. SF.^«cj:-5ffiar©a«tt 

F7-fx»^>^fttf5. 

[0 0 2 0] CtltCj:0^2 Ui^XF^fil 
ti/'Ja>')x-A2 0^x^>^ti t ^2 1±CC 
WSAV U 3 >3^6 ft 5 pJKf^S 2 6 i c © oisimg 2 
6©MMCC«fefl2/«;3>*6ft*»(*2 9*«»flE3ti 

^9^H2 2«M£l/ft:tt. alW&metftfr 
2 9*J*fi)ES*lfc«JS«c2 0 a*oJI!img2 6^ttffiS 
fil 2«c»|fii'r-5J:^Cc^xSfil OtcPigg^ 

*©«» 7 9Bfti*©X9^ + >KcJ:DB2 1* 
^T^o CtiCC,fcf3n»li«fi2 6*s»f*2 9«:«*ti 

r^m^ai 2©±#K»»jc««snfc*a»»Mtt'b 

>?4 0#fc6hS, 

[002 1 ] HSSCfHBJiSSIgte^S©^^!! 

^ >* 5 o z^t. c <Dtm»m&* >-*f 5 o &nm& 

^/^xs^i o±(cg#?n/c@^m 

g2 1RV2 8©^tC#^S^©-^©pJ«jMS2 6 . 
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»> *n^n*isai/i;a>^6&o, m®2 6<tmffi 

2 7&C>'m&2 6 £^®2 8©El>CC^TSa»jW8 
ttKJBfiEStlS. oJ»Sffi26, 26tt#^Xg£l0 

«c»iss*ifeea»i i©±#fc(fcfiu ^TtRov-A 

3 1.3 lfc<fc9*©W«#3aS3tt. #^*g$l 0 
K#LrffttCCtto?l>&. fcT-A3 1©S®SP3 1 a 

B*L«Cl»**, tf-Ag£ggi$3 1 a, B5ES«2 7Rtf 10 

2 8 > ^ams 1 2 «cttffl8j«c««iaB^& sn, @£ 

>tf5 0r«> pis&m@2 6, 2 6CC*tOTe-Agig 
$3 1 a t 3 1 a U Tft 

^i, pj»m@2 6, 2 6tcay*y;&#£i;Tc©ifi 

©«Jttm&2 6 <h&ttiB& 1 2 i(DRa©»mSfi0^t 

[ o o 2 2 ] #i^©sg 3 mm&m<D¥m&m& 20 

1£J1MU C(DCn^l 1 ©Jgffi 
lc*rtv2V># % K^»&«!:fcJ:9Aii. Pt. C 
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